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Class B Certification • CLC 



fcfn J ! f ? ! CommunicQte pmmission (FCC certificafion Welhbosed training, and votce (feleplione) over IP. Some of tee applications are vital # 

that a given make and model of computer meets the fCC s Closs b tails for radio frequency core business processes, while many are not. It is the network manager'^ iob to ensure to 

U& '''^T^?'"°*''^"^j°"''*''S^ missioiKritical application traffic is protected from other bondwldft-hur^ary opplicatio* 

bhoods from excessive radio frequency interference (RFI) generated by computer usage, while still enobling less critical applicofions such as desktop videoconferencino. EnterS 

:Zl S „^ » k rir^- ""^ f r '^"T'*'^ ^ ""^p'^V bandwidth-hungry applicofons are judaina that it is paramount 

iBed a home are more likely to be surrounded by rodio ond televison equipment. If you to ako ensure the con^nued success of mission<riticDl opplicotion^ im both the UN and 
tr A ^ * ""^"^^^ ^^'^ ^ ^ (lafining network policies, which align nehvodc resource^ 2 

C^^i; WAli?lri"^„» i„i.,oat M^, business objecHves and ore enforced by means of QoS (Qudity of Service) mechanisms 

CU«R?J^#rA.f„ T J ..J. ^.^.L . WithoutfheseQoSconirols,non-vitalopplicationscanquicklyexhoustnehvorkresource.at 

m IT n„ R ^ff A i i™ fA^y"*™"""^ tafw m traffic de^ed by the the expense of more importont ones, such as mission-cri«cal opplicotions. thus compromfe- 

t ^ ^defined as being connection^iented. Rente Vonoble Bit Rate (rt- ing business processes ond certoinly producfivity. The QoS feature on the Cisro fatntet 

VBR) trrffic thot must be carefully synchronized between tronsmitler and receiver. Further, 6000 family of switches priorifces networic traffic wirti IEEE 802 1 p M<mK^ m 

such roffic IS sfreom-onented, and con tolerate some levels of both latency (i.e., delay) and values that oilow network devices to recognizp and deliver hi h-pn r ir / 

ptter i.e vanobilify in latency) Closs B traffic is supported by ML (ATM Adaptation Layer) able manner. When congestion occurs, QoS drops lowiiriorit^ traffic i 

Type 2. cxomples of Closs B traffic include compressed voice and video. See dsoAAl 2. L:-L_....^.^^tt,_ , . ^ 

Class C networks See Internet Address. 

Closs C Traffic A closs of ATM (Asynchronous Transfer Mode) troffic defined by the 

mi-T rl„„r ;,J.J;_.J..L.: t f,_ ir. .n .,..v . 



I-T. Class C traffic is defined as being connection-oriented, Non Real-Time Variable Bit Rote 
(nrt-VBR) traffic thot requires no synchronization between transmitter and receiver. ' 



highfnoiity troffic. Ports con be configured as trusted or untrusted. in , 

to trust the CoS values in received frames to be consistent with mmk nolicy- On trusted 
ports, QoS uses received CoS values. On untrusted ports, QoS reploces received CoS volues 
with the port CoS value.' 

Class X Traffic A class of ATM (Asynchronous Tronsfer Mode) traffic defined by Ihe 



jAcontdsrat^o^erobleled^^ ^U^^xS";S.E XSZSS 

in lotenrv) flnss f frnffir . .nnnnrtprf h„ m im iH„„t„.„n 1 ™«A T„„. , ,^ ^oj^^.p^ ^^^^^^^ ^^^^^^^ ^^^^ transmission and 

that requires no synchronization between transmitter and receiver. Closs X traffic can totei^ 
ate considerable teveis of both latency (i.e., delay) and jitter (i.e;, voriDDility in lotency) 
Class X traffic is supported by AAL (ATM Adaptotion Loyer) Type 5. Examples of Class i 



in latency) . Class C traffic is supported by AAL (ATM Adaptotion Layer) Type 3 fl Examples 
of Class C troffic include X.25 ond Frame Reloy. See olso AAL 3/4. 
Closs € IP bleek. A doss C is a block of 256 IP oddress - 254 usable (0 is reserved 

for 0 broadcast for the subnet and 255 is for a loopback.) ,,„^ „ „ .,^,^^„„„u ^ wmmu mm lu ei 

Class D frof (ic A class of ATM (Asynchronous Transfer Mode) traffic defined by the traffic 'inciu4 LAN^WrEmuS'o J AAL s' 

fi ?t/?h . °' '"ii"'^ connectaless, Non Real-Time Variable Bil; Rate Qms-H Switchaass-4isatypeofcitcuitswitchusedinolDndem office, tnfhepast 
BR) traffic that reou res no s«nchmnr7ntanh«tw«mtmn!:mttBrnnHnir(n/or r„ccn ru,.,i„,„vu, i. :..ti m ^ ywy^y, 



WBR) traffic that requites no synchronization between transmitter and receiver. Closs „ 
" isiderable levels of both lotency (i.e., delay) and jitter (i.e., variability 



in lotency). Closs D trJic is supported by AAL (ATM Adaptotion Layer) Type 3/4' Exomples switches now support four-wire lines. 



Clos$-4 switches managed only highspeed, four-wire T-1, T-3, and OC-3 connections (used 

deliver long-distnnce services) in contast to twowire local lines on Class-5 switdis'; All 



of Class D traffic include LAN and SMDS. See also AAL 3/4. See Internet Address. 
Class E Metworfcs See Internet Address. 
Class n Office The way a telephone compony defines its switching facilities. 



Class-S Switch Closs-5 is a type of circuit switch used in a locol telephone end office 
It provides endiusfomer services, such as coll waitlna ond call forwording- 
Classicai IP A set of specifications developed fay the Internet Enoineerinq Task force 



5 IS an end office (locoi exchange) Closs 4 is a toll center, Qass 3 is a primary switching (IETF) for the opernlion of WN^to-lAN IP connectivity over'an ATM nemork" ' 

center, Class 2 is n sectional switching center, and Class 1 is o regionol switching center, classified ad Log Records required by Section 76.221 (f) of the fCCRules which re- 

SfriitiS^^^^^ A - lofetoorginalioncoblecastsordassfedac^erfisemertssponsofedbyWividuals^ 

closs of eoiissien The set d characteristics of on emrssion, designated by standard provides thot the sponsor of such programming need not be ideni* Jwithin the content of 

symbols e.g., type of modu ation of the mam carrier, modulating signal, type of informa- the advertisement or program itself provided iht 



tion to be fransmilted, ond also if apprapnote, ony odditionol signal diarrrcteristia. 



The true sponsor must be an im 



class of office A ranking assigned to switching poinis in the telejrfione networic, provides (examples: yord wodc 
determined by hmclion, interfaces and transmission needs. " 
class of serwic# 1. Here's the definifion of Class of Service internal to a PBX' 



ittwocondifiansaremet: 
offering services whidi he or she peisonally 

me, address, and telephone 



ach phone in o torpo-ation telephone system may have a different colleclian of privileges dossil led bewiliig A heading in the yellow poges that describes o type of busi- 
1 ?fP f° 'jistance, international calls, 900 areo ness or service, and under which businesses of ffiat type hove their diiBdoty listings and 

advertising. 



s, 976 lonil colk, efc. Let's soy you are'afraki that your peo^e will' waste 
iny's money by frivolously calling : ' ' 



my s money by frivolously calling some expensive numbws you might wish to define ciossif ied section guide A special section of the yellov^ pages that includes 
of Service assignments in your PB)^ You could hove one thafs called "obflity to diol specialty headings and in which businesses may purchase adverlising nd special Sstings 
»h^e except 900 area code rnternohonol ca s and all 976 numboR.' That could be For example, there may be a Physidans and S rgeons Guide on aLoS 3 o 



everywhere i 

Class of Service Assignment B. 



, ^ , ' i™."u<id Surgeons Guide, on Attorneys' Guide, an 

jn you give o phone to on employee, you could simply Restaurants Guide. Each of these section guides contains specialty hearfii^s not found in the 



not VUU orea code or 976 colls That could be called Closs of Service Assignment A. Closs include Animal Protection Lov^, Appellate Practice, Automobile Accidenfe I Iniunes Action 

of Service assignments if properly organized, con become an important tool in contol ling Low, Bankruptcy Law, Business Low, Civil Uhgohon, Condominium law Coiislruction idw' 

telephone abuse. Maritime Low, and other specialties. A dossified section guide lypicoBy is fi^^^^ 

2 Here s the defrnilion on the public switched network: A subgrauping of telephone many of whidi may be full-page and two-page ads ^ ^ ^ 

"sers for the srrke ol rote disnncticn, Ihis moy distinguish between individual and party Classless Inter-Domoin Reutliig See CIDR 

int lines and others, bet-.veen those permitted to moke unrestricted ciassmark A designator used to describe le service tare privileges re' 



rate and messoge rate, ond between restricted and 



liiisiiiess or residence and coin, between flat and circuit chorocteristics for lines or trunks accessing o switch- e q precedence levrf' 



conference privilege, security level, zone restriction. See Class of Service. 



.2:l'''Zut'^^ Cisco relating to cte of service on o pdcet switched CUW Common Unk Access for Workstations. Dato link layer protocol used by diannel- 
etw rk. Ne^ork^ ^pically operalB on o est^ort delrvery basis All traffic has equal attached RISC System/6000 series systems ond by IBM 3172 de..ces running T / 
Dnontv ond on eauul chance of beinn delivered in n Umfilv mnnnsr W/honrnmoctinnnmirc nff.i„„j rniM ™ a, .te,;.„' j ' i n ^, vH Iry 

el interface 



off-load. ClAVK improves the efficiency of channel use and allows the Channel interface 
Processor (CIP) to provide the hinctlonality of o 3 1 72 in TCP/IP environments and io sup- 



priority ond on equal chance of being delivered in a timely manner. When congeshon oc( 
all traffic has on equal chance of being dropped. However, network managers are incr „ 

iiigly presented with a variety of brindwidtHiungry opplicafi'ons that coriyete far limiy port direct 'channel Scbent.'ThTout^utfrOT fc'p/V'mdnframrp7ce^^^ 

bandwidth on the enterprise network. These applicoHons hove a variety of characteristics. IP daftigrams that the router can switch without modifications See CIP 

fcymj/bemissioniriticaHegiKyappiicationswithaWebintefa CIC Carrier Unison Corami-ttee. A committee fomied to help industiy portidpants work 

applica,ions, or newer muiiimedi(hiased applicotions sudi as desktop viaeoconferencing, together to resolve the issues of implementing 800 Portobirrty CLC is sponsored by the Ex- 



QoH • Qusility Of S«rvl«e 



Ooi QL-eiy on Release. See LNP (Local Number Portability.) 
L| Quality of Service. See Class of Service end Quality of Service. 
QPftM Quadrature Phose Amplitude Modulation. Used in high speed modems to send 
multiole data bits per baud. This type of modulation viev/s the electrical signal qs d vector 
to con be placed, by combining the the signals of two amplitude modulators thot ore 90 
deorees out of phase, on a matrix of forgets (sometimes colled an eyfrpottem) represent- 
inq numeric values. The number of bits / baud determines the number of torgets thot ore 
required it is used in o mk variety of modems from voice frequency up to microwave 
bmebonddOOMHz-eOOMhz). 

OPSK Quaternary Phose Shift Keying. A compression technique used in modems and m 
*less networics, such as CDMA (Code Division Multiple Access) and 802.1 la. A simple 
implementotion of QPSK albvB the transmission of 2 bits per symbol, with each symb^ 
being o phose range of the sine v/ave. In this fashion, a 2:1 compression rotio is ochieved, 
resulting in o doubling of the efficiency with which a circuit is employed. For instance, 0-90 
degrees of phase indicates o 11 bit pottern; 90-180 degrees a 01; 180270 a 10; and 
270-360 0 00. In wireless netwofb, tviro carrier signals can be used, each of v^hich is 
separoted by 90 degrees of phase (position). If the i^ase of the corrier s^nais were not 
seporated, one would be indistinguishable from the o*er. A 90Kiegree phase shift provides 
maximum' ^ase seporation end, therefore, riMximum delineation betwew the corrier sig- 
nals. See oiso 802.1 la and COa . . r , U I J I 
9PSX Queued Packet Synchronous Exchange. Medimr Access Control technology devel- 
oped by the University of Western Austrolio for use in extending the reoch of WNs across o 
Metropolitan Areo Network (MAN) . The technology was licensed to QPSX, Ltd. airf subse 
quently wos standordized by the IEEE os 802.6. QPSX was commerciafeed by Bellcore os 
OQDB, which is Ifie occess technology for SMOS networks. See also DQDB ond SMDS. 
QR Connector See XLR connector. 

QRSS Quasi-^ondora Sequence Sionols or Quasi-Random Signal Source. An industryiton- 
dard test pattern employing a fixed bit sequence to simulate londoin data ond used to 
Signals used for testing digitoi circuits, in porticulor DS^l (i.e. T-1 ) drcuils. 
QSAM Quadrature Sideband Ampbde Modubtion. A sophisticated modulation tech- 
nique, using voriotions in signol amplitude, thot ollows data-encoded spbols to be repre- 
sented as any of 1 6 or 32 different states. See ako QAM and Sideband. 
QSIG The name under which PSSl (Private Signaling System number 1), an interna- 
tional stnndord eslobli*ed by the ISO (international Oigonizotion fw Stamkirdizalion) and 
the lEC (International Eledrotechnical Commission). QSIG is o globol signaling and control 
stanrlard for PINX-tofINX (Private Integrated Netwodc eXchonge) opptofions, intended 
for use in private corporate ISDN networfcs to imk multiple vendoB' PBXs while retaining 
feature transparency. "Q" comes from the fact that the standord is an extension of the 
"Q" logical reference point defined by the ITU-T in its Q.93x series of recommendolions for 
generic functions and basic services of ISDN SIGnaling systems. The eoify work on QSIG 
wos occomplished by the Europeon Computer Manufocturers Association (ECMA), vrfiich 
built on ITU-T ISDN stondards for public networks. As o result, and for obvious reasons, 
QSIG, therefore, builds on the ITU-T DSST (Digitoi Subscriber Signaling 1) stondord. DSSl 
defines the logical reference point for ISDN ot the user equipment. The impetus for thb 
effort was that of encouri^ing the h0rraonizBtion of existing, proprietary private network 
"standards" toward the reduction of technical trade borriers in the parhEuropeon madcet. 
Subsequently, the EC (European Commission) became involved, charging ETSI (European 
Tdecommunicfltions Stondiiids Institute) with the responsibility for further development 
imd promotion of *e standard in collaborohon with CENELEC (translated from French as 
European tlectrotechnicnl Standards Committee). QSIG stondnrds-ore submitted to the JTCl 
(Joint Technicol Committee 1), which is a collaboration of the ISO (IntematiorHi! Standards 
Organizotion) and the lEC (International Electrofechnical Commission). The standards also 
ore promoted by the IPNS (ISDN PBX Netwoddng Specification) Forum, which comprises 
0 number of manufacturing companies such as Alcatel, Ascom, Ericsson, Lucent, Nortel, 
Philips and Siemens. 

QSIG is much like the public network DSSl standard set by the fTU-T, at least at Layers 
U 2 of the OS! Reference Model. Differences appear at Loyer 3, the Networic Layer, as 
QSIG is intended for use in private netvwks and is symmetrical in nature, with the user side 
Hid the network side being identicoi. Further, QSIG is designed for peer-to-peer operation^ 
dthough the stondani addresses transit node capobilities, os well. OSIG also addresses both 
connectton^iriented and connectionless services, unlike DSSl standards which address only 
the h)rmer. ECMA currently is working on B-QSIG, which will extend the QSIG protocol stack 
to B-ISDN (Broodbond ISDN). According to the IPNS Forum, QSiG offers user benefifc includ- 
ing vendor independence, guaranteed PBX interoperability, free-fomi network tapology, sup- 
port for an unlimited number of nodes, flexible numbering plan, flexibility of interconnecting 



transmission technologies (i.e., analog or digital leased lines, radio and satellite links, and 
public VPN services). Supplementary services offered by QSIG include name identihcation, 
coll intrusion, do not disturb, poth replocement, operator services, mobility services, and 
coll completion on no reply. As n stondards recommendation, QSIG provides manuracturers 
the freedom to develop custom features, with QSIG providing a stnndord mechanism for 
transporting such non-standard feotures. See also CENELEC, EC, ECMA, ETSI, lEC, ISO, and 
OSI Reference Model. 

QK Quick Time Conference. Apple Computer's crossflatform, videoconferencing, col- 

loborctive computino and multimedia comnwnicohons technology. 
QTVi See Quickfime VR. 

i|uad A siong teim tor roble ( ondiictni with four single, plostic coated, not Iwistsd wires 
and contoinsd in o sinnln plostir coveting, Uuad wiring has been traditionally used inside 
houses ond smoll offifs5. Sinre it wiil not handle dnto well, it is no longer being recom- 
mended for installation Loywfere, c Jt 1 1 ingWme onolog (never data) applications. In 
the old days, o quad wirs wouin support ti^'o analoo phone lines. Color coding in quad wire 
in Noilh America is red-otficn. vellow-biock, when 1 showed tins definition to o professional 
instflter, he told me thot quod wire wos genernllv not used anymore except by ignorant 
do-it^ouReHers, cheap telcos (telephone companies), irresponsible controctors, etc. See 
Quad Wire. 

qumi-baiid A mobile (cell) phone that con operate at 850 MHz, 900 MHz, 1800 
MHz and 1 900 MHz. A quod^mnii phone con t)'picnlly operate on any GSM network. 
quai blo<k Where "quad' wiring is terminated inside o residence quod block is typi- 
colly 0 four screw terminal mounting that has some type of modular plug, 
qaoii Joble Cables where four wires ore twisted os o unit. High crosstalk moy be 
encountered omong the wires within a quod unit. 

quad fiber mble A coble consisting of four single optical fiber cables placed inside 
a polyvinyl chloride jacket with o rip cord to peel bock the jocket and goin occess to each 
single coble. , , , 

quod iiisldo wire Quod IW. Older phone wire. It has four solid core topper conduc- 
tors - red, green, black, yellow. Line one colors ore green and red, line two colors ore yellow 
and block. Since it's often not twisted, it's susceptible to RFI. 
quad IMBF A combination LNBf ond mutet switch component rot DISH 500 sys- 
tems. Can accommodate up to 4 DISH Networic receivers. 
q»ed lock conduit Conduit that's designed to be buried. The four conduits let 
companies lease space to each other in o way thot's easy to hack for fibeKiptic coble 
instollers/splicers, etc. 
quad shieid Two foil, two braid. 

n a wire A type of wire which contains four untwisted copper conductors in a plostic 
. These four conductors are not two separote hvisted pairs, although tlie four may 
have a very "slow" tiwist to them. Quod wiring is no longer recommended by tiie telephone 
irdusti-y for instaWon in other than ondog single line applications. In short, quad is dead. 
See Quad. 

quad VGA QXGA. A new standard for a disptay resolution, nomely 2,048 x 1,536 

pixels. 

quadded cable A cable in which ot least some of the conductors ore arranged m 

me form of a quad. 

" " An antenno mounting system used for mounting an ontenno on a sloped 

Amplitude Moduiatlon See QAM. 
...J Sideband Amplitude Moduiation See QSAM. 
quadruple play When you and 1 can get four telecommunications services from the 
same provider, that's calleii a quadruple play Ihese four services ore broodbond Infemef, 
call phone, fixed line telephone service (either circuit or VoIP) and television. I suspect an 
ingenuous invesftnent banker thought up tfie ideo of quadruple plays in order to corance 
unsuspecting telecom companies to buy otiier unsuspecting telecom companies and thus 
incur huge investment banking fees. See olso quinhjple ploy, 
quads See Mated Poirs, 

Quaere A European rauitimedici search engine project led fay French technology firm 
Thomson, and announced by French President Jocques Chirac in January 2006. Quaero sup- 
porters hope that Quoero will nudge aside Google as tiie lending search engine in Europe. 
QUALDIR QliALification DIRective. A wireless term for changes to o VLR (Visitor Location 
Register), a database which contoins informotion about legitimate roomers and which de^ 
scribes the feotores to which tiiey have access. The response to the QUALDIR is a 'quoldir" 
(lower case). See also VLR. 

Quality Of Service QoS. Quality of Sendee is a measure of the telecornmunico- 



roof. 
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Quantity Aitove Threshold Indicator • qosrtz (rystal 



tions - voice, dota ond/or video - service quaiiiy provided to a subscriber, (fs not 
easy to define "quolity" of voice telephone service. It's very sufaiective. Is the coil ecisy to 
hear? Is it "cbr?" Is it loud enough, etc.? The state Public Service Commissions (PSCs) 
have Bitempted to define the quality of service they wont tiie residents of their states to 
hove. And tney hove cteoted various meosures to which they insist phone companies coit- 
form. They tend to be more meosuroble. They include the tongest time someone should woit 
after picking up the hondset before diey receive dial tone (three seconds in nrost states). 

Quality of Service is more easy to define in digitol circuits, ance you con assign specific 
error conditions and compare them. For exomple if you were defining QoS with respect to 
ATM, it would be defined on an end-twnd bosis in terms of the attributes of tl^ end-to^nd 
ATM connechon, as detailed in ITU-T Recommendation 1.350. The ATM Forum extended this 
standonl through the definition of QoS parameters and reference configurations for the User 
fcork Interface (UMi). AT* Performonce Porometers include the foliovi/iiig: 
•Cell Error Ratio (CER) 

• Severely Errored Cell Block Ratio (SECBR) 

• Cell Loss Ratio (CLR)Csll ttisinseition Rate (CMR) 
•Cell Transfer Delay (QD) 

•Mean Cell Transfer Oekiy (MOT) 

• Cell Delay Variability (CDV) 

ATM Oualil>' of Service (QoS) objectives set by the carriers are defined os Class of 
Service 1 , 2, 3, and 4. Here is an explanation of the various classes; Class 1 : Equivnlsnt lo 
digital private lines. Class 2: Supports Iroffk such as oudioconfetetKing, videoconferencing 
and multimedia Closs 3: Addresses connecti'oiMiriented protocols such os SDLC and Frnmsj 
Reloy Class. 4: Supports connectionless data protocols such ns SMDS. 

In the midde 9()s, the concept of carrying voice and video over IP (Internet Protocol) 
netv^odcs suddenly become very importont. In a White Pnper which Microsoft put out in 
September 1 997, it discussed QoS with the follo'jving words: 

"What is Quolity of Service? In contrast to troditionol data traffic, mulfiraedia streams, 
such as those used in IP Telephony or videoconferencing, may bo extremely bondwidth 
and delay sensitive, imposing unique quality of service (OoS) demands on ihe underlying 
nelworks that carry them. Unfortunately, IP, with o connectionless, 'best-effort" delivery 
model, does not guoronfee delivery of packets in order, in a timely manner, or at oil. In 
order to deploy reattrae applications over IP networks with an occeptabte level of quality, 
certain bandwidth, fetency, and jitter requirements must be guaran1e«i, and must be met in 
a ioshion that allows multimedia tinfflc to coexist with troditionol doto Iroific on the same 
nehivodc.' For another explanation (this time from Cisco), go to Qass of Service. 

Cos is fell of conhjsing ond sometimes contradictory terms. Here's how Nehrork com- 
puting of 9.4.2003 defines tiiem: 

(iallty of Service: A woy to provide better or sttiie service for select network traffic 
througfi bandwidtii or latency conti-ol. 

Soturation Point The amount of load (packet count, simultaneous sessions or bond- 
width utilization) that causes a netwodc device to shirt dropping an unacceptable patent- 
age packets. 

Flow: A session between Iwo hosts (such as a TCP session)> This includes hondshak- 
ing, doto transfer and termination, there can be multiple sinwlhineous flows between two 

hosts. 

Class: A grouping of flows based on common criterio: Moy include protocol, source/des- 
tinotion address or subnet 

Classification: Defecting, identifying and potentially marking fbws. 

Burst Rate vs. Maximum Rate: if a QoS device supports bureting, it can let a class or 
flow be configured to use more bandwidth then the maximum rata, but only if exti-a, unused 
bandwidth is available. Think of it as a second mox rate: Burst will olways be higher than 
mox rate. If burst equals max rate, then bursting is effectively disobled. 
Quantify Above Thr©sli©id Indknfor QAl The sum of itemized col! 
minutes iat exceeds the minimum threshold of 1500 Minutes of Usage (MOU) thot is 
eligible for a volume discount. 

quantify type indicator A Verizon definition. A code thot identifies the quan- 
tity type for local colling plon chorges. 

quaniisiation The converting of a native onalog signal to digitol format through a 
sompling and quantizing process. This process is accomplished in a CODEC and is necessary 
in order to send onalog data (voice or video) over a digital netwodc (e.g., T-carrier or ATM) 
or through a digitol switch (e.g., PBX or centiol office). 

In the case of o voice signal and using PCM (Pulse Code Modulation), for instance, tiie 
amplitijde of the native analog signal is sampled 8,000 times per second, with the eoch 
sampled ompfitude value being expressed as on 8-bit digllol vakie (byte) consisting of a 



specific combination of ones and zeros. At the receiving end of the communication, the 
process is reversed, wilh the digital value being translated into an onalog omplitijde value 
The result is an approximation of die original onolog signal, as it was sampled ralher than 
digitized exoctly. Note that the onginai analog signal varied continuously in terms of both 
amplitijde ond freauency. Clearly, the higher the rate of sampling, the tiuer the reproduced 
approximate signol; the lower the rote of sampling, the less accurate ihe reproduced signal 
In other words, a low rate of sompling would yieW reloHvely tmplensant voice or fijzzy video 
as 0 result of whot is known os "quantizing noise.' However, a lower rate of sompling 
requires less bandwidth over the netwodc or through the switch, yielding obvious cost ben- 
efits. As is that cose with many things in life, there are tiodeoffs between cost and quality 
quantixation noise Signal esm which result from the process of digitizing (and 
ttierefofe ascribing finite quontiti'es to) a continuously variable signal. See Quontizction. 
quantize The process of encoding o PWi^ signol (f^lse Amplitude Signal) nto a PCM 
signal (Pulse Code Moduloti'on). See Quontizahon. 

quantizing The second stage of pulse code modulation (PCM), for instance. The 
wavefomi somfJes obtained from each coinmiinicotion channel ore measured to obhiin 
a discrete value of amplitude. These quantized values are converted to n binory code and 
transmitted to a disfnni locotion to reconstruct on approximotion of the original wavefotm. 
See Quantize ond Quantization. 

quantiziiif mms» Noise caused by the inability of an analog signo! to be exocdy 
repticDted in digitol form. Such noise is the result of the foct that die original signal wos 
SQiTipied, yielding on approximation (but not exact replica) of die original signoi os it is 
riii onstnicted or the receiving end of the communication, 
quamtum In physics, quanhim means a very small indivisible piece of energy. Thb 
word is widely misused by peopfe who refer to 'o quonhjm leap," meaning a big leap. 
See Quontijm Computing and Quantum leap. Ako-Jl tittie slice, the maximum amount 
of time a thread cnn tun before the system checks for another ready tfttoad of the same 
priority to run. 

quantum (omimting A developing computing technology that exploits the prop- 
erties of atoms to creote a radically different type of computer orchitertwe through quonhjm 
physics. Quonhim computing relies on tiie basic traits of on otom, such as liie direction of 
its spin (i.e., left^toflght and right-lo^eft), to creote n state, such os o "1" or "0,' much 
as conventionol computers use variations in electi-ical energy (i.e., positive and negative 
polority). Further, quantum computing tiieory suggests that intermediate stofes con be 
creoled. Further, the entanglement of spins between atoms con enable them to functbn 
as 0 collective whole. Qubits (quantum bits), therefore, are more titan binary "1" and "0" 
bits. Qubits speok porogrophs, rather than bits of letters that make up words thot make up 
sentences thot make up paragraphs. This concept shatters the bounds of binory logic, linear 
processing, and computing speed, (km'f bok for it next week, or next month, or next year, 
lell your grandchildren to look for it. Tell them tii buy a copy of tiiis hook, which by then will 
be written by my gninddifkiren and will be in at least its tOOtii edition. But then, quantum 
publishing may have rendered the printed word to be obsolete, and Ihey may be reading 
this book by watching atoms rotate. See Quantum and Quantum Leap. 
Quantum Flow Control An ATM temi. See QFC. 
quantum leap In physics, quantum means a very small parcel or inaement of 
energy. Also in physics, quarthira leap or quanftim jump refeis to tiie abrupt tiansition 
(of something such as (bi election, atom or molecule) from one discrete energy level to 
onother. In popukir usage, the term refers to an abrupt change, dramatic advance, or sud- 
den increase. For instonce, if might be said that major system enhonceraents which enhiil 
"forklift upgrades" invoh/e quontijm leops In cost. Systems which are scalable do not. See 
also Foriclift Upgrade and Scokibie. 

quantum mirage effect This process uses quontijm waves to tronsfer infornio- 

tion from one part of a nanoprocessor to another without relying on any physical cotmee- 

quarlt Physicist Murray Gell-Monn nnmed tiie subatomic patti'cles known as quarks for 

0 random line in James Joyce, "Three quarics for Muster Mark!" 

QuariiXpress Probably tiie best typesetting and layout progrom around for the PC 

ond for the Mac. Adobe is trying h) compete witii InDesign. 

quarter speed An intemotionol leased teletype line capoble of tronsmitting one 

quarter of Telex speed of 1 6 2/3 words per minute. 

qaarfer wa*e antenna An antenna, tiie Isngtii of which is T/4 thot of the 
wave length received. 

quartz CodMtnme for a Inblet-like, quniter-VGA portrait screen size, pen-based, refer- 
ence design, typically used in cell phones or PDAs. See ako Quartz Oystal. 
quartz crystal A small piece of quartz which is cut to q precise size. When eledndly 



